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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a sheet-like (Sm, La)-T-N 
isotropic bonded magnet which is of high performance and more 
improved in magnetization properties than usual. 
SOLUTION: An isotropic compound is substantially composed of R- 
T-N magnet powder containing a main component composition 
represented by a formula, RaT1 00-(a+p+7+5)MpByN8 (wherein, R is 
composed of Sm, La and an unavoidable R component; an La 
content is 0.05 to 2 at.%; T is Fe or Fe and Co; M is at least one 
element selected out of Al, Ti, V, Cr, Mn, Cu, Ga, Zr, Nb. Mo, Hf, Ta, 
W and Zn; and a, (3, y and 5 are so set as to satisfy formulas, 4<a< 
15, 0<(3<10, 0<y<4, and 4<5<30) indicated in at.% and a binder, and 
the isotropic compound is formed into an isotropic bonded magnet 
sheet of thickness 0.1 to 5 mm. 
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[^rpit*oiBia] 

[ff**l] Bf%tR.T 
ioo-(« + e + r*«)M fl B r N« (R^Sm, L 
aX^pIiSWRjft^b*!?. L a ^Wfi^O. 05- 2 
mf-VoX'h*), T«Fe, XttF eXtfCo-e&9, M 
HA 1 , Ti, V, Cr, Mn, Cu, Ga, Zr, N 
b, Mo, Hf, Ta, W&tKZ n <^»**fe3BKSttS 
*4<itiat , fct), 4^ a ^15, 0^0^10, 0^ 
7^4, 4^6^30) "C*$tb5±5f*»«fifcS:*i-5 
R - T - N3K«5»;fc fc »^ fe SUlWlClft 

9, g:^0. l-5mmOi/- httt2lJ*»S*Lfcr. fc 

[if** 2] JIS B 0601 KlJ; D»3feS^a**i*S 
(Rmax) &15MmKT^{S«L,fc|»*«l»C|B«lO» 

[If** 3] R-T-N»8^ft*^Th a Z n 17 

SXUTh.N i 17 ^ s B 0 ^&**ra^«^t4ts& 
±ta t bx «ria**Kospft&je»tt€iasa oi- 1 ^ mtfc 
5 it ** i xmc 2 icB«to«t*i4#^ vm*o 

[if** 4] R-T-N^W»Tb Cu 7 
*£A&g?&S0. 002—0. 5 M mT-fc3if ** 1X152 (cfB^c 
[If** 5 ] If** l 75S4 ©V^i**t*M2:|a<R©«* 

KorasrjHv^r t &»«fct-*EME«o 

[if** 6 ] If** l 7iS4 ©v^n*Mc|B«i«)** 

[if** 7] g^%tR«T 
ioo-(e» + fl + r + 3)M fl B r N a (R^ 5 Sm, L 
aXT>*^F"SIiSWRjS;^b*9. L a ^#4^0. 05- 2 
^%-Cfcl9, THFe N ^FeWCot'fc^ M 
HA 1 , Ti, V, Cr, Mn, Cu, Ga, Zr, N 
b, Mo, Hf, Ta, WjtfZ n^blRSftS 
/ >4<tt)lS'Cj)9, 4^ot^l5, 0^/3^10, 0^ 

7^4, 4^6^30) -c«*jxa±Sfrii»|ifiJJSr#-r5 

R-T-N^^&ffcfcfc, 

R' 2 T' ^BSAJRM^* (R' ttY«r*tr*± 
8I5E*0**< fc*> lSTfcONdSrM^ T' H 
Fe, XliFeMCotfcS) Sr±*fc-*-S2p*&ISft 
SS^0.01-0.5/im(OR' -T' - B i ittf 

[If** 8 ] ff^O. 01- 5 mm<£>v— h^fcl/S^tl 
fciif ** 7 K|B<fcO**ttaR V KI85o 
[if**9] jis B 0601 fciOSftSftS***)!* 
(Rmax) Srl5MmWT^<&MLfc!f**8lcfEttC0^ 

[!f**l 0] R-T-N»B5»**Th 2 Zn 



*g§r±tSfc tx atria±*a©5p*&tt*»S36so. 01- l m m 

[if**l 1] R-T-Nl8i»*#Tb Cu 7 i 
^SSjTb&^O. 002-0. 5 m m~efc£lf ** 7 75^ 9 OV^ 

[if** i 2 ] if** 7 »s 1 1 ov^na»fc:efc<D 

10 [If** 1 3 ] If** 7 1 1 (OV^n^M-IEfe^ 

[|f**14] K^%^R.T 
10O . (a + fl + r + i ,M fi B T Ne (R/5 J Sm, L 
aXT>*^nI@«JR^;5>^b>i!9, L a ^*fitfS0. 05— 2 
TliFe, XttFeM'Cotfc^ M 
HA 1 , Ti, V, Cr, Mn, Cu, Ga, Zr, N 
b, Mo, Hf, Ta, WfitfZnOS^blRSftS 
*4<ttlS-C*!l, 4^a^l5, 0^/3^10, 0^ 
*£ 20 v £ 4 , 4 £ 6 ^30) "C* 5 Sr*i"* 
R - T - N *BS^»* fc 'M is kfrb HKWl-fc 5 

r fc fc -t- a = >v< i)vKo 

[ff**l 5] R-T-NSBift*#Th 8 Zn 

itixuThaN i iTSttia«a8r#i-a«K»tt 

♦BSr^ttfcU ttlHB^t@O^?£ H e B S^^0.01— 1 m m 
Xfcaif**l 4^Ett<0«*tt=2^-!?^b% 

[lf**l 6] R-T-NlM»Tb Cu 7 I 
3eft«3tSr*-*"«WK»ttft8r±*ifcL, 
^^AttS^O. 002—0. 5 /i mtfc5«*S 1 4 tCfSttOD 
30 **tt=x^^^K. 

[If** 1 7 ] S^/oTR 9 T 
ioo-(« + fi + r + «)M e B r N« (Rj^Sm, L 
a&W^»WRfifc^6>*0, La^fi^0.05-2 
JK«?-%^*)!9, THFe, XHFeWCotfc^ M 
HA 1 , Ti, V, Cr, Mn, Cu, Ga, Zr, N 
b, Mo, Hf, Ta, WRT*Zn<D&A*bTB&1R£tlZ> 
'>4<ttliT*!), 4^a^l5, 0^/3^10, 0^ 

7^4, 4^5^30) t?***t5i«j«;^«j«Sr*i-a 

R-T-NS«5»*t, 

40 R- nBW&mmit&m <r' sy^*± 

3S7£lg^ / >*< fc t> lST-fcDNdSr^f^ T* H 
Fe, XttFeS^Cot^) &±ffifc-f S^JISA 
ef^0.01-0.5wm(OR' -T* -B5R85»*tW 
IE 2 i(OB^*5:J£St6AV fc **fe*K«tc 

* 5 £ fc fc + 5 a * ^ K 0 

[ff**l 8] R-T-NS85»*« s Th a Zn 
irSXttThaN i i7Stt*«Jg&*i-SBHf«tt 

fc U HflfB^tBO^^SS^O.Ol- 1 m m 
Tfc5!f**l 7{cfS«(D^*ttn^^^Ko 
50 [if** 19] R-T-NJM»TbCu 7 I 




(3) 
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tStefctimtfO. 002—0. m-CfcSI»*« 1 7 t£iE*c<£> 

[3§W©f£fcB&?ft91] 
[0 0 0 1] 

Lfc->— htKOJUtetE (Sm, La) -T-NS^*t£ 

KawmBii-s. *fc*«wtt, femztt^x&m 

ttOS»4 (Sm, La) -T-N3R*f*tt»5»* 
R' -T' -B^ttMSi, Ulstf—h 

[0 0 0 2] 20 

t-T5^tt<ONd -F e -BJ&m&lfoaz (*H#fFSI 
4,496, 395-l§-*£#J80 *S#r±»sJ?V KBS^lciMH StlT 
^W^«&*ttFf3t«afi£<ONd -F e -B5£-g-^ 
U «IL-C#6.ftfc7U- 

ttttaaW^a^Hl5S« : 1.9MA/m (25k0e) J^T"?^ 
L,fct#«0^#t4 (**^^— m(BH)max^) T 
Wffi^H^o «*C*JttO*ai#> KtSttlBIt 30 
^S<eSc#*s*»bnTV>fc 0 *B£8S#§3iS&l. 9MA/« 
(25k0e) WTI-SiJPS-TSSfitt, ^^■tt^Sr±^*>' 

X**K±1.9MA/b (25kOe) ^C0#a®#5t«X* 

[0003] m^<o^±m^ KWBtcttXttttft: 

ffl, CD-ROMSgltlg*«0^-^— ffl, 

DVD Kf&fjmnrfAWl fll<D**tt©*±JR 
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4 

icffi^fc*^, iitria#vK«5o*ffi«>6>s (ft** 

$ : Rmax^) #JgV> fc GHEttOsT':?* y T'RBPS&Bf 
STt-ffi (il^O. 3mm) £tTdS£Tf4V\ £ fcf-ittj 

«*'>Ki5inii[iit > *t*Mis» sx-ft;, i&m& 

So 

[000 4] 

htfWiftttfiE (Sm, La) -T-NSRV^tt^vm 

tfc-<X«ai*<OS^^ (Sm, La) -T-N3R«fc£tt 
R' -T* -B3R«*tt«5»*t, 

-vu8r«*fc-f-5i£-Cifea. *fc;*3BW©SIUatts MSB 

So 

[0 0 0 5] 

ioo-i«»«»r«iiM«B,Nj (R#Sm, L 
a&tf^MlftR^^fe&t) , L a ^4^0. 05~ 2 

(4 A 1 , Ti, V, Cr, Mn, Cu, Ga, Zr, N 
b, Mo, Hf, Ta, WS0Z n ©P^feil^^tl-S 
4>fc < i: *> 1 MX'Sb <9 , 4SaS15, 0 35 0^10, OS 

?S4, 4^6^30) Trat$n5*K^ii*Sr*i-'5 

9, Jf:^-0. 1—5 mmOV— hm'^M-^tltc^t &m 

T-fcSo */ctfIfEi>— ht#vKOiIfc^5r JIS 
B 0601 (Rmax) -C'15 W m 

[0006] *fc*?s^©ss!*tt*^m5e, 

■^R«T,oo-(.*s*r + »)M fl B r N« (Rd5 

Sm, LaXU t 5F^r»«JRj*^*»fo'icD, LaMi« 5 

0. 05— 2 BH^F%X~& <9 , TteFe, WiFeMCot 

MIJA1, Ti, V, Cr, Mn, Cu, Ga, 
Zr, Nb, Mo, Hf, Ta, W&T/Z n CDp^fcjS 
^W^^Hlif* 1 ), 4=Sa^l5, 
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10, 0^7 ^4, 4^6^30) T?m£tlZ±mj&ftffi.f& 

&mmik&y?) (r* \^^^±m5tm<o^< ti, 

m^R' -T' -B^^*fcitJBS2fficDa^*$: 

5c : O^M^ y Klili R - T - N^Sig)*(^f 
9*B£tt£rft±U R' -T' -B^g^^O 
^(-£9 (BH)max§ri^i6/ct>^T*fc^o 3^cJ¥^0. 01 10 

ffiT*fc5 0 #1-, JIS B 060HCJ: «9^$tt^)S^$ 
(Rmax) ^lS/imOTI-ftfit/O- h^O^tttf 

[0 0 0 7] ttHER-T-N^^^H*&*^Th 2 Z n 

HSr^ffitL, tiIIS*+iO^^ B B 0 «rS^o.Ol-l urn 

*^KK^Sr«tt-C#* 0 */c«aiaR-T-N^«^» 20 
*#T bCu rate««JSar#i-SW«»ttfflS:^tBi: 
L, S&fE±ftO¥^fefi&Sa*0.002~- 0. 5 m m-Cfo^S 
K^^O(BH)maxSriS^6r b&XS 

5c 

[0 0 0 8] fl(rlE«^*tt3R>'■Ka^S:fflv^-c#lJ«*i^* 

[0 0 0 9] *fc*3BWO«f*tt3^!>>m, IS* 
%tR 0 T 10 o.(a + e + r + j )M 6 B T Na (R. 30 

2*0. 05-2jg*%T-fcl9, TtiFe. XttFeMCo 
TfetK MliAl, Ti, V, Cr, Mn, Cu, G 
a, Zr, Nb, Mo, Hf, Ta, WWZn«^ 
blRSWM< fc lST-fc»9, 4^a^l5, 0^ 
j3^10, 0^yS4, 4^6^30) -CS£jh,<E>±fij*# 
5 R - T - N *8S5»* is t d» 

5c ltTER-T-N3R«5*&**STh a ZniTa!xr4 40 
Th 2 N i 1T a«ft«3S&^ri-5B!K«tt*BSri*i: 
U MrC£4B^>V«ttA«A3iS0. 01- l n m-efc3»& 

T-N*»5ft*#Tb C u 7Steft*3&&*i-5W« 

[0 0 10] *to»HO»*tt3^^Ktt, JS* 
%TR«T 10 o-(cx + 5 + r + «)M fi B r N a (R 

*5Sm, L aSOTWIftR^bftt), L a ^frfi 50 




6 

*0.0B^2BWCfc D , TteF XBFefitfCo 

MttA 1 , Ti, V, Cr, Mn, Cu, G 
a, Zr, Nb, Mo, Hf,.Ta, V/RXFZ n (OWt^ 
bm$l£tlZ>'Pt£< t t> lltfct), 4^a^l5, 0^ 
0^10, 0^y^4, 4 ^ 5 S30) T'S^ttaSI^ 

BSAflllMb-fr* (R* f4YSr^tp»±*5c*0^*< 
kt>li-C*5Nd8:M^ T* fiFe, XliFe 

S/imOR' -T' -BS«^*&*tWiB2aO«^» 

>- K»^E-ctt r - t - N*ra^B&*o*#ic x r> mm^ 

tflpLbU R' -T' -B*Bfcff»*0>*-5-fc± 5 (BH) 
maxSr*»5w kflS-CSSo SMBR-T-N3KttEf&* 
^Th 2 Zn,7lXttThaN i i tM^IMS^W 

0. 01- l ix mT'fc^I^I^ ^t*^> Kffl^<a3**£: 
&ftT-£3c *feSfrER-T-N^aa[^»*d5Tb Cu 

(D^gf B S§^o. 002—0.5|imtf*a*frte«*tt# 
^ K^^^(BH)max§:iS^btt5o 
[0011] 

-T-Nlli»*iLT, ^K*5MBj**JB*%T?R 
a Tioo-u + /! + r + «)M e B r N, (R# S S 

m, La XTWF"5fiK«J R/*#** G> * tK La *#**0. 
05~2®*%-C&«9. TteFe, XI4F efttfC oT* 
9, MttAl, Ti, V, Cr, Mn, Cu, Ga, Z 
r, Nb, Mo, Hf, Ta, V/RTfZ n 0£¥£>6>5M^ 
S^5 / M< fct> litfc5> 4^a^l5, 0 ^ J3 ^1 

o, 0^7^.4, 4^6^30) -c*£jfta*ajft«a s »s* 

[0 0 12] RfcteSm&tKL a £r*&-f^> £ fete. 
Y, Ce, Pr, Nd, Eu, Gd, Tb, Dy, H 
o, Er, Tm, Y b Xtf L u 

TtiV\ ^aOH*»«*iHc^397.9kA/in ( 5 kOe) 

£L<, 70jR^-%JK±a5J:0#*L<, ^^I»»RJ«» 
$r^*V^T R = Sm+La 0»fra$4*te»* bV\ R 
(a) Bl4— 15JH*%*»*L<, 6-12JS*% 

7.9kA/m (5k0e) ^ *SHji"C*> 5 , 15iST-%@ 

TB(BH)max36S*#<(ST-r5o R^Sm, LaSWF 
WR^t^^ L 

«"ch:*jb[*i»<oa» (Hk) asjssicftTi-a. 




asfr1*aM£{6T"f ^^(D1989. 5kA/m (25kOe) J£* 

T X'ttm L fc#^ O (BH) raaxS Z>*Hk SriSfcktbS J^^T? 
fc5o Hktt4*I-H««tt»± (3S2*R) (O0.7Br^*3 
tfSHOflTCfclK ««ft»Oje»i4<D/i«7?*ao Br 
Httffl»«*<0»$, 4*Itt«fl:<0» 

[0013] Al, Ti, V, Cr, Mn, Cu, G 
a, Zr, Nb, Mo, Hf, Ta, WJtfZnOS^ 

(j3) tt0.5-l0Jg^%as#*L<, l~4JB^F-%a*± 
0»*UV\ g^lO^%STttThMn 12 iOSm 
(Fe, M) l2 N,t@^J*LiHc#*:#<<STL, 

[0 0 14] B*** (y) f±0. l-^4JW^-%as»* L 
<, l — 3S^%as±!9#3:LV\, y^o. ijg^%*W 

[0 0 15] ^fO^fffi (5) tt4— 30JK^%3&S»* 
Xt^30JOS^%jB-CttiHc. (BH)max^^:^ < STt^o 

[0016] — u&Rmnc<Di&mmm&m&z> 

Tc^lC, F e<£>— gPS-0. 01— 30jgl?-%<£>C otffttS 
ri:d5»*L<, Co^iiii- 20JW^%^X 5 Sf * 
LV\ C o$***S30]S^-%ffi"Ctt(BH)niax, iHc2*H4F 
tc{6T t, 0. 0lJSR^%*»Tf4*KW^aataa*Sr#b 

[0 0 17] £JlT^R-T-N^^^*<DSi5g^?£{- 

<tt), R-T^«^^»»S:«iS : 0.05— 10m/g?<^?& 
i?^dS200 fj, mm 3 mm«T^ R -T^^r^^^^^ff 
5g£rO. l-5m/#ias *fJiae^^»*o«*Sr300M 

^Ri©«aSrlftL. *V^»bi-Srtlc:i9, aFe 40 
0£j*jft*jqix.E>iV Th 2 Zni7lXttTh 8 Ni 

flftgE«K«tt*B©5p*&lBftttSaso. 01- 1 n mt'i) 9 , 
TSfcattfc*!^^*© r- T - N^eSxET 

«^J:D, ^*PD^v^iiSrl5m/S?«±, »*U< 

»30m/«>EA± % £fclC#*L<tt45m/»£JLb, 

£L< fS50— 120m/€NcU fro* V V ytt** h<0 

flUi" C7W ^) ©J**ft5~200nmS£fc*<i"a 50 
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<) XttSSft, #*L<f4400— 800^X0. 1—300B# 
Kk <£9£?£L< tt600— 800^X0.2— lOWFBBJPSR (Wft 

»tu t b c u yMMmm&ttzmttm&tett 

ttiU WfBittiOSp^ttfitilCS^O. 002— 0.5*1 m-Cfc 
£ 0. 002-0. 5 /I mO^gfefeSt + 5 r. k 2 s IS 
y=fl/ HcttoF e«*s«*lC«ffLTV^(D^ WIB 
1010— 1280^ X 1 — 40^racOiOHft^ff I "C^W^^MS 

a-fk-mtf, oFe04«*»if>^ Th 2 Zn 17 
bHR»n:<c^ WIB«K«tt*ospft&ttfttta*o. oi 

R-T-N*«^»*Sr#fett5o i*Kft«*HI*#3ft« 
loiot: x i WBB^JBTtt^&K-fbis^F+^-C*) 5 . 1280<C 

x 4ob#p^^ t* ttawnRw s m&m&mz. x z> mstrtufi 

ffcttfcF eXttF eOSMtWfc** ±ER-Fe-N^ 

-ft:^^t:^R^±ioo%5S7D$^^S (mSr^k^S 

nrn^KA t ^ 5 ) ^>o. 5— 2 

(Ca, Mg, CaH 2 St;MgH 2 (7)M<i:t)l 

Stt^f^#H^ c t 3 "C1000— 1300^ X 1 — 20&#P^ADB lt 
RO»4fc4&«£:«5cU ^E^^XJStcL^iR t F e ^: Sr+ 

S3a5£*l** $ i«*U«ftWtto{fiTSriB<. *fc^FStt 
^f^#IS*4 1 t?<DJbDf^*#>5Uooo ( icx i npk*ss-c«x 

**S±*tt45t5£/jEt*»S3PJitT*i*, 1300^X20 

5 0 a*»&nfcR-T**&A»*osp*&3|tt€&H[lO— 
100/im"C*5, Ca^*fi«0.4Sa%«TT*fc»9. «f 

* U< ttO. 2fiS%«Ts L< ttO. 1SS%J^T 
^-C#5o B6m^fitta«0.8Sfi%«TT-fct), » 

* L < f^O. 4fia%£AT. * L < ttO. 2fig%J£AT 

^3fe^#fittil^0.3fi*%J^TTfe"9, » 

* L < ttO. 2li%BlT^ L < \Z0. 1M4% «T 
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[0018] 7kmit - &mfcfcRTfj$i7km • s&^sjs 

r-t**&aic»u 1.0X10 

« — 1.0X10 6 Pa (0. 1 — lOatm) <D7kmtf * ffXtt** 10 

3ttV>T1.3Pa (lX10~ 2 Torr) £JIT<OK^4 3 'C700 
-900<Cxo. 5— 20WBBJnH»i-aK** • SiB^SlS^a 

0X10 4 Pa (0. latin) J: 9 £ ^^?R/S^ 5 20 

jgrbf> 1.0X10 6 Pa (lOatra) *«-CH:JlfflS^ftKfll 

4 — 1.0X10 6 Pa (0. 1 — lOatm) £ L < , .5. 0 X 10 
4 — 5. 0X10 5 Pa (0. 5— 5atm) *S±5»*LV\ 7K3R 

"CRHxfti^ <£>#<Wa*iBw k*f\ 900^ X 8B#M«-e 

iHc^# <{ST-T5o ±oT, • ^MS^OJD 

^#^675-900 t tX0.5-8Npr^^« 1 ^L<, 675—80 30 

o c Cxo.5—4NfKI^j:I9#^uv\ Bl**-Hte'frSiC 
07jc*^iE^1.3Pa (lX10- 2 Torr) J: 9 V^fc&L 
3SK:ftB#[HS:3SU 1.2X10" 3 Pa (9X10' 6 Torr) 

* • Sfe^S/&^DSft^#^700 t Cxo.5^Fa*WS-ettR 

Hx«0^*A«aff*-f, 900 t CX20^KffiX*^S^^ 

So «oT. K** • Wfe^RJS^**fl=H:700--900 
^X0. 5— 20B#fflaS£f3: U< N 800— 900^X0.5- 5 0^ 

[0 0 19] »ko*«=Sr«T^RM-*-So **tH^ 2. 
0X10 4 — 1. 0X10 6 Pa (0. 2— lOatm) (D'gMtf tK 
1 — 95^eyU%Taa* s ^3R^E>*5 (TKSt + gSt) 

*5 (nh 3 +tK^) ojS^^ov>i s n^o#ffl^4 3 

~C300— 650°C X0. 1— 30^prflAD^t"5 tf^^ffc^H/Ett 
*-SA,TV^ 0 ^^^0*0*1*1^^300-650^X0.1 50 
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— 30B#ffflas#£ L< , 400-550^X0.5- 20«FM ± (9 
»*LV\ 300^X0. l^HlTfeMTtt^t^iiff^r-f. 65 
ox: xzo&ffflmx-nmz- R NfB UiHcd5®T^-5o 

W.ikJf*(OJ£j3m. 0X10 4 — 1.0X10 6 Pa (0. 2— lOat 
m) j&*$f*L<* 5. 0X10 4 — 5. 0X10 5 Pa (0. 5— 5 at 
m) *SJ;!9#3:LV\, BE^^2.0X10 4 Pa (0. 2atm) *tffi 
-CttS-fkRl£*s*«^5S<*5, 1.0X10 6 Pa (lOat 
m) jBtfttWEE^^KfllO^a-ft, =**h#«:ffi<o £ 

£tB&<) ^300-600^X0.5—50^^0^^^^^7 5 i 
HcSrJ««)6rfcdSt?t5o w 5 LT^fctLfcR-T-N 

[0 0 2 0] R-T-N^K^t&*05p*93|aStt5— 30 
0//m^^i^L<, 10— 100// m^<t L< , 10—50 

RSFIdftO (O0«ax«S(SftU 5p*&ttS*5300/£m«-CH: 
[0 0 2 1] R-T-NSK8WTh 2 Zn 17 I 

XttTh,N i i 7 MISfi«itSr*"t-*WK»tt*aSr* 
+airi-^>#^«, (BH)maxXT> # iHcSrffi«)5^:«)^ mlfH 
^O^^ B e B &@$r0. 01-Umtt5rt b 

jSJi5F*S^fH«SSr0. 01 M m*ffitc b7c 2 -l7l^Sffi 
Sr*#5 r. t liBStT'fc t) , 1 M m«-ettSiaOiHcd539 
7.9kA/m (5k0e) *ffi^ft5 0 ¥-&&$k%m*MW-f Z> 
rtt-*Dx.T, IOR-T-Na^*^o F e<D^ 

K&mx-hz* r - t - N*we^. (DBriat ft 

5 a F e £>3pi$ffi»*Sr 5 %KT, U < tt 2 

(a) Sr 8— 15®^%(-t-5 wt^J;V\ 
[0 0 2 2] R-T-N|»^TbCu«| 
«3S8r*fSWWattffiSr*ftfc-t-a»frtt. (BH)«ax 

02—0. 5 n m i: -f ^5 ^ t L < . 0. 005—0. 05 urn b 

002 /i m*«XT/0.5/x miB<Ot>OH[X|S4*Ji«5eiSBi 
*T?*>5o **«K»tttt3ftSR, TXt^NSriflci: U 
^"5I»tt*«»ftK^ttT b C u 7 i«fi«^?)<j:5r 
SIBttffi^Tb Cu 7 S^i«S:± 
ffi fc t5i^HT h 2 Z n l7 15WXBT h 2 Ni 

(a) S:8— 15JH*%Ki-5 r fc^5Jf^LV\ *fcR- 




(7) 
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R^t* (a) Sr4^%a±8J^ J f-%*fi 

i&StB£ttfBttb c c «36WT 

*!Co, M7E**SV > ttR5E**t?1l*ISft*:1>Oi ! W 
Mr Sft3. *K«ttffi©¥*&*SAtt«a s #* L< tto. oo 

2-0.06/im , $ L< HO. 005—0. 04 mCt 

^jaiw*3(-J5397. 9kA/m (5k0e) £A_k<£>iHc£# bft 10 
So £©R-T-N*»:Bi&*tt£a«***tt#*iV'' 

*UWfSft5o ftfnttttftOWftflittSi^O. 002 M m* 
«Wt,<OttX^S±Mjt* 5 Sjl-CS) t> , 0. 06// m«f 
ttiHc^SJ*(C^Mt:-rS„ (T b C u ,§USI!SCS&t£ 

ti) : ( b c c mm^mm^m mttmtt. w-^mm 

^■X' 90~40% : 10~60%>5S£P* L< , 90~65% : 10~ 
35% *SJ:U#*UV\ »K^14ffi<'5* l J-&^10%5|5«-C 20 

fWliftnt, 60%jg-Ctt^?atC*3^-C397. 9kA/m 
(5k0e) y±CDiHctr#?>r t ^SSt^^CS. 
[0 0 2 3] ftfCBStetEL ««ltt«&t) ( a F e «gC02p 

tt^©WB5ilillS*aiaS*^W««l-J:9«*b, are 

fSXttaFe^) (DS§f B &(Oifc (n) SUJ^-J^ftfefOWf 30 

(XttWK«ttlfXttaF e^E) 1 
fSifcfc D ©sp*&WfffiSt(S/n) Sr»tiJ Ls ffi^ri* (S/n) "Cfc 
SRcDiES (D)'Srsp*Sfe4»Si:tiSi-5- £fcn=5 
Ot-TSo ?Jg|£Att& (D) 14, 5£: *(D/ 

2) 2 =S/n a»b»ffl^S 0 

[0 0 2 4] R' — T' -Bl«*ttra*tiMx.tt 
WT<Oi5{CLT^5t-C#^o *i\ R' iT' ,.B 

(R' ttY&^ifft±»7£*©>-l>*< t 
tll-efcONd^ T* HFe, XttFeWC 40 
oT-fc3) &±tefciN&0WEaa&teWS3ft*:R' - 
T' -B5R<&£*»;S:ffli&?&L, 0m«Jte#ft*©*Jt 
*|CA r ^^#HM+X(«^^-C550~8 

ootxo. 5~20^fF^ph»il > ^v>-c-S?l.*r-^ip-r?>IK\ 

S&aSrfTVV ¥^elieS§rO. 01~0. 5 ju mld^g-r 
5o MK*&*H8*#$:*ft5 t ¥*MSfitta«:0. 0l~0. 

@10~300,/m N »£L<H¥*aiftfi50~150tf m©*&* 
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«*H£<0**fc#«*K:fc D , ¥*Wfta#300M m«T?»3: 

5 0 R' -T' -B5R«^»*^*SJ*»»fifcB:, 
%T\ R' : 8—16%, B : 4—11%, K^/ogAT^M' 
ytm ( M* tt A 1 , Si, N b , W, V, Mo, T 
a, Zr, Hf, P, C, Z nStf C uOft^bSR* 
*t5**<kt>iW , Sl>mT' (Cott30%KT) 
tt5I ir^^UJte^V K«^0(BH)max, iHc§rii5£>£ 
fc»tC#*LV\, R' K£»5NdOJfc*tt50J^%E* 

Kami, ^ H B B ^y^-^B. f»RTJBtt* y >r ^ k»hb 

/is=fj*, xf i/y-7°p t'i/^rfj^ N -hy/vrf^, r 

[0026] MwBmbs<^^y-k<Dm^vtmnmz. 
mmztiK^AK m^ffim (^^^— ) = «o 

m*^@99. 5fi*£i$J£AT) : (20fi*SB**0. 5Sft95 

a«iS5te{fiTi"5. ^ ^^-*^20fifi%«_hT*tt^ 

& N (R-T-N3R»5»*) : ( R' -B^ 
»^»*) =10-90SfiSP : 90-10fifig6 ^Jf ^ L 
< , 20~80fii§G : 80-20Sg$P ^ 5 ± t> LV\ R 

- t - N&M^nj£<D&m7bnom&n*ffix*temm&& 

ac»*B»c*5 N R' -T' -B5R«5»*bit*3ft s 
10fi»SS*?SS-C«:(BH)maxSr$6>^Kfc^r ir^S^Hc: 




[0 0 2 7] *«iflO«S5*tt=i^^^m«x.tf£AT 
Xfr-Kl (etUP) *ttKL*:IH2 (a) OjftttRIKlc 

£;jaS 0 /X/^7*»bJfasn5B»^J¥lil«H:yX^ 

3 (b) oftttKBKiia'ftu «»u iet^r^i- 

Bttff«»-tt^/w>9-f IP— (^FX^^Vi/ (80 Si, 
ffio°D* : ^vu*9>flF— ) ^StTV^o ItL/^y 

^0. 01-0. 5lt%»Dt5 t I»^«»tt 

*36so.oi«*%*«TB:»»S6*Sr»?>ixi", o.5ffi* 20 

1 »nrtt«tf &o# < * 9 % a>o 

A»**»-+«6»llllE (»RS> Rnax*» ^t5t^) 

lat*/J^b(Oft (a/b) #1.00Sriax.T3£AT"C 

d^o (a + b) /2 -C^fti-i^ttS^SO— 
300 /i mid ft 9 ?L*S:fflFW5^fe-C&So (WIB«5» 

) =ioos*% tu, rossu/c 

»<»tt«^«*3Sli«^«1W»^ J: 5 «* LflBB-rSo 
n^N^vK^ (a/b) ^3SrjSx.5tfifflOf^ 

*S*#<(STU (a/b) j&si.o 40 

ny/N^K^¥^Si : (a + b)/2 B^XyO^ 

If — JDXXtt«T- tf— AjOXK iit/ X/V^ 

^fe^JC^LTy X/^OEStt50—300ju mtfSgf 
*UV\ yX^O«fffi»3KB#lin. J6#XH^F*»T 50 
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hX^tK v^•r^^i^:L?)yX^(^»fffi^^*3V^TS 
^Sr300/im£JLT, S/hmSr50/xm«±^-rsr t *5 

rtas-e^So jftb«p<o/x^ote*owjh^fc» 

[0 0 2 8] i-Sit (IRS> Rmax) tt«<0ttVVfl 
[0 0 2 9] K»E«>^ *SB^SBtt 

^Stt^/^#H^X*100~200 t t: X0. 5— 5 BSIHOADIKHK 

ioo'C xo. 5NpM*»8^ttiDflRSI-fb<om-&RJC^^+^-c 

& «9 , 200X: x 5 mmmx-nm&mn&m&mQ-t'Za 

Tfr^>'tf*&m^^^<DMm&4kW±Wt^& t) (BH)max 
[0 0 3 0] 

[0031] l a^m&bmm&bnmm&ffl&istzn 

(MMMD *fi^99. 9%HiOSm, La, Fe, Ti 

£>J^3S : 0. 5m/#CD^in^n— yV® (ilgSOOmm, ® 

e>ttfc«^A*«r«2:i. 0X10 5 Pa ( 1 atm) COTk*^^# 
H^ c f 3 -C675 c t:xiNFF^07K^t • ^RlK&aSrffv^, 
^V>X4. 0— 8. OPa (3-^6 X10" 2 Torr) <DMQ*$'X:19 

^ ^yvlcj: 19 *&S£U ^v^-C200^y^ , -{cgm^L/c o 
^^1.0X10 5 Pa (latm) <D^>fb^f *^m^$*X*WfC 
xi0«rn*P»i- *SI^S:ffV\ ^V^T^^C^4|3LfCo 

^{cr/v^>-^^^*T4oo^x3o^raj»tea^^ia 

*-C?&*PL, spA&ttittSjJSO. 18//m(^Th 2 Z n„ 
Sttft*5S^WSfatt4B*»e>*KttlJ:* 9 > S m 9 . 2 

L a o. osF e b ai. T i 2. 7Bi.cN 

0 m m(0^b«^T»*Sr?#ft:o :«i»aF e fit 

5p^B^-co.oi%-efcofc 0 *^«ria»b»5»* : 
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93.5fifig&, ^=fA :2.5Sfi§B, - h ]) !\>zl J* : 2. 0 
: O.OlfifigB^ffi^U AOS* • ADJES^-^— 

KSrEl 5 (Dm90X;\zL)]nm Ufc ^ >v< V >- KS£^g60lc 

±^<D5(fCKMm Lfc n — /V64, 64OB0^{&££ ITE 
J£U J5$3.0mm, *I^]100mm£Di/— Y^&MfcW* 10 

xiOi^MPfffcU ^X^^XMm^m (150°Cx2 

1.9MA/m (25kOe) XrSBS U W hflti (BH) max = 28. 7k J/ 
m 3 (3.6MGOe) X£>o7h 0 

[0032] mmm 2 > ^sj*^mj*S:^x.fc^« 

S^O. 18m mOT h 2 Z n 17 Sea«5g^K«ttffi 
^blStel-*^ a F e (D^#^#^ffi^^T0.02 20 
%Tfc «9 ^ S m 8 . s L a o. 7 F e b.i. T i 

2. 7B1. oN.2. 5 -C^SttS^Sj56^»J* 

SIxSiJL/c^X^ElS (a) l^-To El 8 (a) J; 19 

*ft«» : 93. 5ftftg|5, A : 2. 5fifiSj5, = h V 

S\,zf A : 2. 0SSS8, tfiSUfca* y V> : 1. 94fifi 
ffl, \f*'7~S—J\'M=.7$*iyffim : 0. 05 fifigB, &t>* 

^fryyu^j'A : o.oifiisssrgs^u 

1 ^iiatny/<?y KSrfEHU EEJiU 30 

#Cf-, £9. (25t:) , 1.9MA/m (25kOe) U f# £> 

n/c(BH)max = 31. 8kJ/ni 3 (4. OMGOe) , iHc = 748. IkA/ra 

(9.4k0e) T-fcofCo * ^:ffi«tt5. 4Mg/m 3 (g/cm 3 ) 
"C*>ofc 0 JfcfCgffl (25^) Kl^TlWlBS'— 

ttfcWWU SiLT^-^r^ffift (Pc) =2 <o 
K»Sr^«Lfc 0 *te#tWfr*ft«xMi. (25^C) t?" 
(BH)max^tafnt- 5*frT*BLfc 0 2feV^^— ^n-f 40 
/ufc^*/u»<E»t«rfflv^WI»«** (Oi) SrSI 
£Ufc 0 ft^^^T-lOO^X 1 ~300P#ffflin«&«^ffi* 

KWOBBSrtSjR* (<D2) SrJBSjeu TIBSClcJ: "J^pT 

^F^r»«a*= [ (02-01) /oi] xioo (%) 
oi : tt+inmmn&mtz#tt&ntkw&M <wixt) 

02 : *«WD*»aoSa»J:feftSH!*K** (kMxT) 
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BHUi-So SI Ofj:*^^^^ bn-;u$:fiM 

»9, mi lttiai 0(OA-Ai»ffi@t'fc5o si* 

0.0mm, g£220. 0mm^)SS*tt7x7^ h^VKI 
^88 1. WISv/— b^3R>K«^Srff*3.0mm, ffi3. 0 
mm, *$220.0mmt£«]»fU »S587^a*UT*S 

3MkM (no ffl^89i:, mmjj&y^^'f 

KflS^88Ort@{B0lc#ASixfc5ft«tt^->^7 h86 (S4 

— yu8i§rJRs*rsnis^^y — ys2t, nmvt^y—z? 

82(OM«5SBI^Kftfc— 7 7^^6683 a , 83 b <t , 7 
^V^a583 a, 83 b <D rtJ!ElCf£ fcWg84 a , 84 b 4: 
£r#U v^:? h86ttttg84a , 84b \c£ *) EHtegftK: 

^^nxi^o — ^o^^>-v?$B83b(DfflSffifcri'>— 

$tL, *»140^y— ^82X^^7 > ^9583 a, 83 b tt 

\$r*?*y /V81§r@^U * U — ^82StIhHe** 

9l*M«r9LM* (H*«»<DBHftffift:t^y-^82ir 

±t5rtd s T#5o hv— /I'SlWZ.m 1 1 * 

<O^i»-C«!l*Sn4HI8K90dS^$tt, ^y— >^82± 
l!i»A48ff#*tt5o 95tt««3SHl"C*>5o 

>y h^-^81(7)|4^^^4 3 *^3£(-^V^T^ffiON l 
»ffi*ffiOttl*-rnll00mm<^j6ia^*ffi»*ffi* (Bo) 

LfcSS^ BoOSp*&ffl[-CO. 18T (1800G) ^V^5 
*V>ffid^#bttfc 0 BoCOfifeo^ (dBo) «0. 005 

T (50G) *«X-fe«9 S»X'fco/Co ^ 
»*80S:«^«IC»«iU, 10000lfc«^«, ^r^^b 
o — yV81 Sr«fig-r 5 h 4^^^ K^89CO^^P-< 

[0 0 3 3] (HlfiM 3 ) ^S^a^Sr^^^W^d: 
HJSM l i IT, m l (-^*T^S^20m mco 

tlbis— hVt^^ Ka^CD45ffitt5.4~ 5. 5Mg/m 3 (g/cra 

^*tj0. 2 /i mO T h 2 Z n 1 7 S^a H B«3t^iS!Katt^ 
J&»fe*OT&tefc "9 > a F e <D5p*&DBW*»0. 01-0. 03% 

(Sp^SSS : 0.20m m) d^UKftW!), Sm 

9. 2F 6t,,l. X i 2. 7B1. 0N12. 8 



(10) 
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mm<DV-b^?#tetfvK®^£^8!!U (25 

■c) , mmmwms ■. i.9m/m (25ko e ) ttiu n$> 

tWt(BH)inax=25. 4kJ/m 3 (3. 2MG0e) T*fcofc 0 ^.fcM 

m&\2 tmm^vxm^. (25 , o \zia^x%mm$i-fe& 
etc, ^&mm.m&m 7 t^-r 0 

I 2 ) L a ^*fi=3. 0^%W±^^^i: * 
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(25t:) fc*;^T#ma^^«Sr^'(k$ii:/c*-^cD->- 
h^^>Ka^O(BH)maxSrlH6IC > ^^gS^m 

[0 0 34] 
[&l] 







(BH)raax 
(kJ/m 3 ) 
(HGOe) 


iHc 
(kA/m) 
(kOe) 




Sm 9 . 2 L a o. os^ 8 t>i iJ'j. 7 B i . 0^12. 7 


28. 7 
3. 6 


771. 9 ( 
9. 7 




Sm 8 _ 6 La 0- 7 Fe b»i.Ti 2 . 7^1. o", z . 5 


31. 8 
4. 0 


748. 1 
9. 4 


mt&m 3 


Sm 8 . 9 La 0 , 3 Fe t, a i.Ti 2 . 7 B,, 0 N 12- 7 


31. 0 

3. 9 


748. 1 
9. 4 


Sm B , La, . ,Fe „ a , .Ti 2 . ,B,. 0 N 12 . a 


31. 0 

3. 9 


732. 1 
9. 2 


Sm 7 . 2 La 2- 0 Fe b> i.Ti 2 . 7 B,. 0 N i 2. 6 


29. 5 
3. 7 


636. 6 
B. 0 




Sm 8 . z Fe b.i.Tia. ,B,. o N i 2. b 


25. 4 
3. 2 


771. 9 
9. 7 




Sb s . 2 La 3 . 0 Fe ha , ,Ti 2 , 7 B , , 0^12.5 


27. 0 
3. 4 


374. 0 
4. 7 



[0 0 3 5] SlWi6, 7 2)>k x JfclSOTl, 2(OV: 

[0 0 3 6] (^JSM 4 ) 2 0^fc£m97. 5lt 

fc-<t-ix h 1 ^90^^^1.^1212 (a) (Dftttmm 
Tj^ibtbOO^ $tt N 7 X/W Ul|attfcE@0. 2mm 40 

p ft o fc 0 ^/cwaa^p<7) a « / x/u^t 7 <z> a: 

@ffi^T*fcotfi 0 ftlc JfL±S^PS:ia2 (b) iCTjk-r-v 
A** 54 If— («) SL fSn°p£ .^/V* 

7>f1f— ) ^@te«ll±^ll]lRL, #J300r. p. m. "C 5 # 
RflEHteflkaLfco rOMSi-J: 9 . EI3 (a) l-^-Ti 

Jfffi^PttlH]fefillOji®^ttfcjt21 % 50 



ft*5blU(E»»U *J»Wlz:iftiittPOftS^ffijas»atf 

3 (a) fig] 2 (b) <O^Jl>* 7* If— £r-ba>& JLfcEl 

•C*0. E33 (b) ttIiite«Eii^»fiKSixfci*2iSr*-r 
0-C*>!9. 1213 (c) tt^s/^^U— Kl2(^iaB^I« 
SrKW-r50-C&5o Jftti^P^ifcfi^*:#V^O-e, 0 

eMt^ii^a^^:^ v>n]$c^iiojiii22a5cD^2i{c 

>^l4^^/v b t*S#£ ^ tt/c^ 7^vX i/— Kl2(c«^ 
OiSg^fi^^^oAfcfeixfcStttcftSo S6^» 

« % e=30—70«*S»*L<, 0 =40-50*^ £ «9 jff* 
LV\ Kl2|j:M^i:tloXtt2o 

21COipgW^0. 4—1. 2mmW^ L < , 0. 8mm^4#^ff 
*UV\ Jt21<D$££D&0. 6M.0mm^U<, 0.8 
mmd5#JCjff*UV\ KiI|j:0.4-2mm^ff^L 
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Lfc«* ^fT!) TVg?*yw>!>AS:0.05l[fiSFB^JPU 
AD^MS(i80— ISO'S X 0. 5— 5 f$ m&fr* b < , 90—12 

o^xo. 5-i. 5B#Rga 5 J: 0£F* bv\, 8ot:xo.5^ra*ffi 
T«Jtei4^^^+^ T ^i^<, isotx s^mmxn 

&bb(Dit (a/b) «V^-fiXtl.00^X.T3J^rt^ 
: (a + b) /2 ^170/i m-Cfcofc 0 

W8-43/imT*$)^ 25— 85l@^*tVTV^c 0 

s*t bt n * ^ v&mmm i 1 ^ic^go^icio^ 

Lfc n y/^ y t , ^(DPtffi P61^ 

— A-64, 64<OWIC«*&bTJEffib, E^2.6mm, ffijj&l 

i«finHjp««!!ftb, a»*t?ftaib*:o 

^fti^^Sfcb^ (JIS B 06011-J: 9«^$;ft,5*;*:S5 
£ : Rmax) bfc i ^ ^> Rmax = 2 — 5 // mT*fc o 

/Co &I-J?^2.6mm, ^13. 0mm, S £220. Ommtf) \t* 
ffilctjOBrU 01 l^^s/ ho — /U8l<D^mil 
(NO ft**t«i^ h«sR^K»^89|c#SLX3B*. 

^W*f6]100mm<D®iao^ffi»*«?« (Bo) SrifflS 
U itbn/cBo (sp*&fflD SrSl2lc^:-r o 

[0 0 3 7] («;<R«3) lt««10^t«»S:fflV>^: 

ufttxmmm 4 1 none utia vtc ^^is KSrfp 

HU f^2.6mm, 4§3.0mm, $220. OmmO^tS 

-^8i©3Mfc«* (NO Sr«^5'>-h«#>K« 
^mzMkJXm^L^ -*>f*y ho — ^Sr*fifcb"*: 0 

fficDN i^H^ffi(D$ft^r^]100mm(O|5[acD^ffim^^ 
* (Bo) «riW£U Wb^fcBo £St2lC;^ 

-To 

[0 0 3 8] (HJfiM 5 ) #£ft99. 9%«_hO S m, L 
a, Fe, CoWZ r SrfflV^*H«««*D«l^J: 0 

—/WE (Be-Cu-&4kffiL HiS60m/S>) fcft»LT 

x-72o°cx l^wj^saab, ftv^a«*-c?&aibfco 




(11) 4«BB2 001-313205 

20 

/do latm(O^>fk:^^ i: t :, T^50 < t:X20^J!JD^bT^ 
ifcU 2fev^-cSJa*-C»*Pb»*i40»k«5»*Sr» 

fco sm5.3Lao.7F 

eb.i.Cos. oZr s . SN14.7 

S±»S$Mfij«Sr*U X^H^t (Cu-KaMft 
ffl) AtWSiilim^-RlfcftMBft^feSj&^fe. TbCu 7 

10 55nmT'fc^ sp*&BB8[*B:86. 9%T*fco /c Q ^taF 
eO¥^gf B Sltt23nmTfe^ ¥*£®8^»13. 1% 

icLTSSL^ny/^y KSrfN&U J¥^2.6mm, 
g3.0mra, fi$220mmO^tftOv'- h#t^>- YWG°& 
^MU Ell l^^y ho— A*10^{fetttf 
(Nx) &«J*i"5->— h^^K«^89(c«x.-C»* 
ho— A-SrflljSbfCo r^^j/bn 

0$4^T^100mmCO|5HCO^®^^:^;£t (Bo) $r$JS: 

20 u »6>nfcBo «r*2K:*-r 0 

[0 0 3 9] (H%fn 6 ) ^J£01J 5 <0*ft«*&97. 5fiS 
8Bt»K«3iaK^'>»JIB2-5«*SSfcSria^U »-&b 
/Co ^^^^^90 t C^p^b^-W^a^SAb 

x^mmmu 5gab/c-<vs/ hm**. 

ffl V ^ ^1 EA^K tt^lte0!I 5 fc IWJ^tC lTf^2. 6mm, ffi 
3. 0mm, g£220. 0mm<D^tm<Dis— hlRtf^KSfcES: 
fNKU HIl ho— ;U8l<D%ttgLffi.m 

(NO *«J«rS^-h«3l5^K«^89«!l*X.Ta*. 

ho— /i-Srfll^bfCo r^^s/hn 
30 — /VO*4^rRl * *S«-5fflC*5 *t 3 #WBffi CO N 

<D*4^^1100mm(^)$5iac7)^E^^:^^ (Bo) SrSO^ 
b, »bn^Bo (Sp^fflE) SrS2^tc 

[0 0 4 0] (Kttfl 7 ) 2 <o»ka«&50SSSP 

k . ^^ 0 B 0 fe^^O. 09 m m-e* 0 i^^m^^Nd 
12. sFeb.i.Be. sNbi. 5 X^^tl^). N 
d ,F e uBSAJWBft^Sriafc t5«*tto« 
^»*50«*SBi:*E-&b. «fr&«»Srf^«b*: 0 :o 
S^^SrfflVNfc«^^JS^4 ^^LTlSt/c 
2y/<^yK^SU ff*2. 6mm, (63. Omm, ft£ 
40 220. OmmO^tttO^ h4fe^> K?^^§rf^ffii b, Ell 

ho— A'8io5l&;K4S (no Sr^S^:^^ 

h*t^>-K^89tC#x-rjffi*5i^ v^^p 
«5HO^®^m^a (Bo) SrSO/feU ^fottfcBo 

[0041] mmm s > ^js^j 7 ^^^97. 5«s 

fc 0 ^^^^^90°c^Mb/cz:tti!l^ai-S:Ab 

50 xf-mmmu m^tc^<u>yh^mc. 0 



(12) 
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feJBV^UA^ttia6«7fcra«t^LTff*2.6mm, *M 
3.0mm, S^220. Omm(DTf-ffi(Di>— h^3S^K^^5"$r 
fNRU 01 l©-r^y 

— yvcD ttifr [6] t 3 *«M+iE K *5 ft 3 ^ JS E © N ! a ffi* ffi 
O|ft^^]100mm(7)|5ia^^ffi®^®S (Bo) Srffl^ 

[oo42] (HM0ij 9 ) mmm 5 o^t^sosfias 

fc > sp^lfe fi&gaso. 09 m mT?& 9 ±5/*#*aj*a*Nd 

1a. aFe fc .i.B t . 5 Nbi. 3 "C*StL5, N 

d 2 F e 1 ^ B S&JR|HHfr&4* «r£ft 1 5 mJj&tDM 

3V^£>- KSrfEffiU W2.6mm, *I3. Oram, 5$ 
220. 0mm(O^fe(O*>- btt* v K«3&£:fNK U Ell 
l^^yha-;1/81^ffiM (Ni) 



22 



10 



©fflO*®fi$Mg (Bo) £$!l£U tffcttfcBo (sp«9 

[0 0 4 3] (JCffitt 1 0 ) HJ£#J 9 (D»&»»97. 5fi 

/Co ^tc^^Sr^QOtlcApf^bfcZlttiS^^SAb 

&/flV>fcJ«*tt||ffiM9 tm«KLTJP*2. 6mm, <g 
3.0mm, ^$220. OmmO^fcODv-- KSS^ESr 
fftKU HI l^^s/hP^;V810a««ffi 
(N») **J5fc-i"5'>--htt3R^K«^89fc#icTj|fi* 
^^yhP-;i/Sr**Lfco i^^^d 

CQ$S^"fp]100mm<^gBlSO^M^*:^* (Bo) §r$05t 

[0 0 4 4] ' 
[S2] 







IJiffeSBSOB o (T/G) 




<< 


0. 183/1830 


tt&#J3 


-f 


0. 175/1750 




■f 


0. 184/1840 


SKJS0II6 


P 


0. 176/1760 


nmmi 




0. 195/1950 




□ 


0. 188/1880 






0. 196/1960 


l?*S#J 1 0 


□ 


0. 189/1890 



□ 



H2 ©«iaiss©/x^7t«fcy^aiu. ttwu. 



{O 0 4 5 J St2CDjSJSM5 t 6, 7t8, 9tl0« 

L, ttlftL ft: 17 V KSrfflv^-C#fcnfc->— 
vK«^&«J«Lfc 1 b©«r5Mft»ffi (N,) KSSfiU 

iasfc>a»3„ ^fcJt^ja^tt^T, l a &Bir^t^f 

-CbBo;&S;f5V»£. irdS*>*»5 0 StNd-F e-B^iilS 40 

£50%gE-& LfcS-g-W^Jg^J 7 ~ 1 O -C#»CiSV>Boiq# 

bfttCc. *fcHSSCT4, 5, 7, 9 bJR^VK 

^©RBaxttV^ntlO*im5fcfSS-Cfel9, 

8 , 10 h^Jj?^ K^ORmaxttV^tutlS 

[0 0 4 6] (MMm 1 l ) 1&tffi(n>-v?* -y — /v 

<75<4,ro«^Sr^-rEl 1 2 (a) ©v^y hD-M19 

mmn\z.nxfa\z.mttzm&u$*Mffi&, webs- 50 



•v ^ y — }\s<D £ J^^^J^^^-^El 1 2 ( b ) <D 

WU BWHJi22a:«-*-5ca!03riS«#i20S:»* o 
&{*i20ic£'*7 H23SrH#-*-5. *»dHt|Bi22lc*38 

2(c)<0-=r^^s'hi3 — yH29tt^T© <t 5 f ' LTf^ffli 
Tf#5o -> + 7 M28»C3|s:^K<0->— HR*yK«5l26 




(13) 



[0 0 4 7] (3U&0U 2) *3£m<D-*lf*y Yxj-jV 

<D$t> \cm<DM& 1 3 (D^m^m-^ ^s/hp- 

rtJgl32<Ort«{B!»-H*SixfO^^ M33fcX#?/*£ft 
5o 131a fits/— h3R*^K««^>«f?B"C*5. *Wil 
3KDM&D 13 i(mm), )|SSr t mhnm), B 
««S:n, BffmiR&PiOnm), aSC^Olt A#l£ £ 10 
h(mm)tt/ctt> Pi=7cDi3i/n Xg£ 
ft, htt (Pi/2) a*fc*«o (n) «S^4V^ 

»&att«mPR (Pi) awtv^-c«A«fi3 (h) a* 
#v\ jBv>at*«rHttt-t-aa<ka«i:-tft 
\z.mm-i-z>wmt<D?mk (p») as*wn3io«£ (t 

13 i) K*fLT Pi/tu^l.6 <D^#Sr«fc 

hp- >ui3ott»wa«o»fr-t?*>a*, 

^S*ttW4$nfc-»:TO7x7^ h^^KS 20 
^^^5^«rB^^sS^^*^(-^*$ft^ 
<D"C\ Bo<BW;fr[6]U::j8tt5H:feO# (dBo) d^#<7i 

S 4: 5 «■«:«<. ha-/H30T 

?#bft£ Q roSb*Sr»5^:«>^ *WH3ioDJ?$ (t 
i3i) kftmmVW-Z (t 132 ) tOtt: (t 
i3i/t 132 ) Sri : 9 — 3 : 7 (EHBHI-i-Sr 
fc*Sff*LV. ho— ;W2^@J&S10 30 

— 20mm<D/hP@p n P (£>^& hT, ^g^50-60mm(D^: 

Mfc&^-tm 1 4 <£>1S^^ y h P -VM40&, * 

i*a*tt*£ftfcy istryty^j h*>K«^ii4 

2Sr»*UT«j*$ft5 0 Eli4tt:*3^T, *W§i42tf>0* 
^£D 142 (mm), f^tHzfmm), BSIKSr 40 
n' , ttSmffiSrPadnm), Sr h f 

(mm) t P^TtD^/n' X?c£ft, 

h' He <P a /2) ffiflEirfcS. Ma— /U140I4- 

««*tf*v^-cW*|l(IIW (P.) #/h3<fc?K SI 
<£>«ASS$ (h' ) tt/hSv\ ^yhn- >>W40<£> 

«»*tt*##Sft*«Ift#W*lC7tt!9Bodsffi;T-r5i 
^5IBM«B<o MIOffi <P 8 ) iWfi42 

(t 142 ) ta* p 2 / tu2 <i.6 50 
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fti-rtJf i4icoip:£ (t l4 i) t^Si420Jf:$ (t 

i4 2 ) £<0J£: (ti4i/ tuz) £ 4:1 — 

3: 2 <D&m\z~tz>zti>m&L,\<\ -(om&m^y 

Y 13— /W^^S^IO- 20mm^)/hPgp o p<O^t 

So 

[0 0 4 8] (J|*£#J 1 4 ) 1f$m<n-*#* i/hP —/V 
(0$ t>\Z.4&<Dffil&$:7jk*tm 1 5 (a)O^^P- 
/U170tt^ &m&<Dis*7 hO^SBl71a±^*«P^O 

vz-htt^ttaR^KB^mSTfli^UtflritSftSo ^> 

- h***^ K«^172tf>»¥ g 174fi$ft^f^]X2(C^t 
9 (0<9<90tf) £r&LTfl£*£$ft, «ffi*#175t 

-^^s, hP- /P3r0&£i£6*5£<£>9L<&n — ji& 
<0M&/TtEli5 (b) ^^s/hn-;H80fj: N 
*tt#vK«^i82SrlA#b*rt*fta 0 ^h^^^ 
ft, gRBHi85«:tt*r6iX3^u^«0 (o<e<90^) 
j*£ftTV^ 0 #tcpg^£ft^v^ V^yhP^V 

[0 0 4 9] W^:Bfi3e$ft*v^36^ 

/KOBSflg*tt»*L<tt3-32ffi, ±9»*U<tt 

ftBnPB-C**"*-* - t * S X# 5o ^/c^cps^^ft^v^ 
J**, *8^^s/bP^tLT, (L) fc^t- 

S (D) fcOJt: (L/D) *5 5«±Ot<7>d s llffl14* s 
m\ A^tcfl^ (D) 60mm^jif*u<, 
5— 30mm^ t) L< , 10— 20mm^#l^^ L 
V\ g$ (L) 1250— 350mm2*#£ L< , 100— 350m 
mdSJ:t)»*U< > 200— 350mmd5#^»* UV\ 
[0 0 5 0] ^(Cl, h^tt^V KS^5 

mmmi 5) 

t mm\Z. UXJ¥^2. OmmcOv- btt^tt^^ 
Srf^SJL, J^BB^ETfcfflv^Co HI 1 6 (a) 
77^- M^i"S$BjEffiiaxfc!9, El 16 
(b) 1&mWfrt>&tcmx%>Z> 0 *&9KDyTy*e—f 
210{-«^T^^ 5/^209Sr^LISlS J f-207i:H^ (« 
«^-) 208t^^j- f p 1 u-Cia«^ftTV>5o 201(ii?^.2.0 

^ttOa»tt3 — ^202 (SS400M) OrtfflSBiW^H*L 
T^5i^30. 0mm, K $30. OmmO 5 y 
X&tK *t»4ffi#«i65jfi$tfrv>5o 201att->— h« 
^yKKWI#'|T*fc6 0 77^- ^210ttWS206 



(14) 
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£^L0!|Eitt2O3 (|hME^207) &ffife<OM&'?mfc'fZ> 
±5fc4oT^5o lHHgtt203t 3— #202 ittiatt^E 

««Fffltt-204tt7T>204a, y A204b, #204c, 
RlW ffi§B204d^ ft 9 , Ete^207 (-^ffl 
KSr##LTV^ 0 «^^Ia]^207O^flST'fir5o @ 
tt^208©*JSB{WKH*«ttOB^tt« (»#4 

*»bOj©R»a« («4SA-Ci80*ii«) m^r 

2lo^tffi*a^f^ollI(g^207ott*^^^Aa#3al-*5v^ 

T> IH8«^201(OrtSBB«*|Sl<O*a5«^«« (Bo) 
^*Sr«36L*:tt*SrH l 7l^i- e 4E£@OBo(£>ft;*c 
{{t^^tS^O. 16T (1600G) -CfcofCo W-IeJ^F-207 

Sr*a^Ayfc7 r >-^e— #2io£ri£® 7 r >^£f£<fc U 

i^flmaEji»«KUfc. jgj»iHEao#««52oi»2:B: 

[0 0 5 1 ] (JttRM4) MQI (?** ttwfM-Fntld tfc 
S<ON d - F e - B 5fc«&:£f&8^t&* (MQP-B#) Sr^ 

»icffiv^K^ra, %ikM i5i ltj¥^2. om 

(it&0»5) 0At^JR (SO fi©7^7^SJtt0 5v 
^«7x7^ h2S>-K«^ (ffip P D^& :KPM-2A, fl^30. 0 
mm, rtg26.0mm, if; £30. Omm) ^r^^^^i: b"C 



26 
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* 4««OBoO*^«Osp«&fflIH:ie«0!l 1 5 Kit' 

7 iCTrnh, 4 WOBo©**:ffl[05F«&fl[H:|8Jfi« 15± 
10 9{&<, Jt««5 ±0K*>ofc„ 

[0 0 5 2] (HJSM16) m i 6co^r #210 
^HIte^207Sr«fi8;-r5»-&^. 

fc#««520l£@#^fca— #202<OrtS^ffii&. *B 
fc«*H:*Jfc08 2 k mm?- LTJf^^o. 05-5. Omm, 

20 ^ixt^^ffinwt^ &\zLmtmmATmmm.& 

3 (5. 4— 5. 5g/cra 3 ) T'feo/c D tfciC, *J5*(b«»riB> . 
-100. Omm^M^tlfc y ^^<03Sl«i43 — # 
^3<D <v— hff3r+80 X (3— #rtS^MS6) SIC20 

<#9 2/#) SrSB^L^i^r. k&frfrotio 

[0 0 5 3] 
[S3] 



(m m) 


3 — ^f)S(mm) 


1. 0 


2. 0 


4. a 


8.0 


16. 0 


32. 0 


64. 0 


100.0 


0. 05 


O 


O 


o 


O 


O 


o 


o 


o 


o. a 


A 


O 


o 


o 


o 


o 


o 


o 


0. 5 




A 


O 


o 


o 


o 


o 


o 


1.0 






A 


o 


o 


o 


o 


o 


2. 0 








A 


o 


o 


o 


o 


5. 0 










A 


o 


o 


o 



A:»tl *56£l/fc»«cDflSaJt*a* 1/20-10/20 Ot»<0. 



[0054] atmm 7 > mmm 5 ot^stetAv^ 

J£WWiJli£0iJ 1 6 tP^lcLTff £/4*0.05~5.0mm, 



50 



(15) 
27 
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(mm) 


a-£<DrtS(mm> 


1.0 


2. 0 


4. 0 


6. 0 


16. 0 


32.0 


64. 0 


100.0 


0. 05 


A 


A 


A 


A. 


A 


A 


A 


A 


0. 3 


X 


A 


A 


A 


A 


A 


A 


A 


0. 5 




X 


A 


A 


A 


A 


A 


A 


1.0 






X 


A 


A 


A 


A 


A 


2.0 








X 


A 


A 


A 


A 


5. 0 










X 


A 


A 


A 



A:ffltl (^77^) £R£fcb*:tt«<Dffl»i±2P;&* 1/20-10/20 <Di><0. 



[0 0 5 6] ^3, 4(0tt*fc*>e^ Jfctt«7*>->— htt 

8 (b) 36»P>W*»4± 5 |Cff*^S|Sj20/i m*f80^^(Jl 

^yK8i-Cfc *ABlOia9 (a) 

EI 9 (b) i^fi 5 ^V^— -Ctt#* 
[0 0 5 7] mM&} 1 7 ) HlfiCT 2 tf>2te?K»93. 5S 

#yKIi (Rmax=5~8 m) £f£§gL/c 0 ^ 
(C@f L, ^g30.0mm, 1*3^26. 0mm, * $30. 0mm 
TrtSffiffl*lPl<o*SB»**« (Bo) $Mfr*rilMELfco 

*<D*gS, 4flSffiCOBoO**:ffi0^tt0.167T (1670 

g) r-fc y> s mmm i 5 i 0 so 



[0 0 5 8] (HifctfiJ 18) 018 0>#**$iE]tt, 

(a) te, y ^2RJMK«^330<73Jtt#B331 (JKtiE^ 
HL) *5^K^330Ottl^f6llCSpffjfc»-&"Cfc5o Ell 
8 (b) y ^^«»««^340(O«t?B (^®^ 

ISL) 341*»««5340O*ll*|R|X4lC»bA«0 (0< 0 
<90«) Sr^UT^StL, ^0SB§^@34HC5pt7^4 

(H*teS**a s *s. 018 (c) yymiii 

(O<0<9OS) §rfc-rSM*351afc, tt^fiXSfcLgEft 
«5#351b£ Sr*-T5<t ^or<0«f?B35Hc» 

tmbtlZo 018 (d) y^^lHK«^360(O 
B t!ittai-58B»l^* £361 Sr^j* Lfc^J-Cfc 

362tt«SiC*^»bT«m^< < fca fc v^53b**r»fc 

[0 0 5 9] HI 9H:*5SW^fflV>5[llte^«fcO*J* 
S:*-rS«B»fffiBI"T?fc5o 019 (a) fit. 
— ^3720rt»«^*IBIWOi"ft*373Sr^b*3»WO*> 

^EE]teT-370-efe5o 019 (b) ^ttOlnlteT- 
nT382<D*W3ffi!l^ *3£W<Di/— h *t^V K«58r 1 

LT^Lfc#^m^38lSr®*L-C*5-Y 
n — ^§y<^)[Hlte^380Xfc^o 019 (c) tt, 
OElte^ = T3920^H«»!l«WaiBI©"*"# £393 Sr^ It 
*5SW0»— hVt^ K«539l«r«e#LTfc5>f 
— *SOEl&T-390-ca>3o 
[0 0 6 0] [^v^^ffl^^^^SS tfffflfi] 
(IQfe«19) 020 (a) tt*^<0^-^0-HJf£ 
M-Cfc^^v^-yffiOSib^— *42O§T^r^ffl5tWffi0*C- 

02 0 (b) M2 0 (a) C^B-B^^KfcB 
0Xfe5 o IHK»«424HL*Jli« 1 6-Cfp«L*:»*0.5 



(16) 
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#JBfrU (S45CSS) (O0e^3-^426^ffi^l 

ttif LTM$tl, 424 a Hv— h^^^Km^O 
,t#'@T*fc5o ^^424<O^SO/l^f^^*t^4 

mmi;if§g$;h/0^o @^435^@«T-^S422^t>* 
^430^^{lt- 5o g«^^0#422aC^SSc^6, # 
#422 a O^^^e^-^, #^430O^^^0. 10mm 
t LfCo @^T-^422^0.5mm/¥^O^tt (S^fiB 
« : JIS50A350SJ) 0»«^L^I^] (L=10mm) fcflt 10 
ItM^tlTV^o (H3tett428(7>$tffia5^lCB&^Rtg 
iKC0{lS*3t «9 433#ttl£ [£3teW428t— WtblHl 

gf5o ^-^420$rigt&t"5i:{lK*5t t)433^^U 
^^fe[p]|cL^— ^420^SI*^^tJ!i^^^^ o 

^42o«Htg^gsiim*^iHie*JWJ{-i: wimx < 0 

^i" 5 o m ^^F435{|i) O #^430 h mu £ fl 6 afflK* J - 
± t) #««^424^««$-r5a-*t LT#^^^42405p 

^ 7 (Pc) £o. 5— 3 (J¥^§rO. i~o. 9 

mm) tw-rsr irdS»^LV\ WSB«fiSSr*«-r5^<^ 
-VfflMSb^e — ^420te, [Hte : ?-425(7)^g^2. 0mm, Q 20 
^435(7)^^6. 0mm k ^ 5 'h@t-& 9 , 
(C^o/Co #cKl, ^~ *42O<0*8M3OOU-WtBfclO. 08 

*/H 

[oo6i] mmm 2 0 > 

O tf > hVWE— * O^MUWffl 1^2 2 ( a ) «* 
*MOft*W*^^^K/l'*— ^450OK»»fffiBB-C*) 
9, EI2 2 (b) «@2 2 (a) OC-C*5cWWfffiH 
"CfcSo ^450tt^T*-V 5/ 7*447 ^T^\y^f 
447 Sr^LT^r^-r 5 0*^-445, &t>* EW&T-455 «r*fl| 
i~5o B5£^445tt*ifr«|448i: % +-M*448£to!M£e 40 
g^tt/c3S^tt(D@^^S443St>^^449^W-r^o 
lHlte^455tt % 3S«14©[3(siF-3— * 452 i, 6 
-CfE«Lfc->— htt*^K»B «W.0mm) Srgfat 

l^LTB#UfclH»?8^453i:Sr*-t-So 453att->— 
h«2KvK«^0«f?S"C&5o ^~^450ttIU^455 

— * "C *> 5 □ IWKB£E453 tt rt€H"ifeaS20m m b V > 5 >h 
&te»J*£*Lfc 0 ^—^450^^^—^^ 

K7>rygf im^u^p^fflu &^-c# so sa 



«p LT#««54530tt«SrW-<*:3fts« 9 ;y * ) 
tt$§£LT*56>f\ SSJm^B***— *tttB£*£#LT 

;^-^TfcoT, SfcteT/^SrfWU #^4490 
[0 0 6 2] (Jg»J 2 1 ) **WO«SC*tt->— 

^t— *520«rf|£KU WflSLfcttJftSrRM-rSo B2 3 

(a) B ; e~^520Sr±ffl!ld>e>a^:BI"C&9, 023 

(b) tiB2 3 (a) (DD-D*S^SiffiE|-?*>2>o INK 
B^50mWJl 6 -C^fi Ufc**0. 5mm^)t/- b« 

HBfcE* K— ^S'flMJifl'fctfc*, (S4 
5C^) O^y^a— ^602fcH*UBj«**L"CVNS - * 
V^-C^nE)SrlH]tett (i/t7h) 5033:fc>t> tciasbiHi 
^505£«/&Lfc o IE) 2 3 (c) tc^rTJ; 5 Ki, 

{-fp v o-C^raPST'®rtl2®*®§rJSLT^ao ^fcBJS 
^-^<D#517attl8<B^$tbXV>-5 e ^~^520«:H 

5 0 #^^^501 ^ H ^^-5 1 Offlll O #^5 1 6 £> HUSD ^ tt 

3— ^502<7}$4;frfp]<OJ¥^£0. 55mm^I< ff^L7c^ 

(S45C) <Dtcfts<5,? 3—^502 
}C/Jn$V\ Bft^SlOOft® (3—^) 517tt3SSl«PI« 

(JIS50A350) JJ^*»off*0. 55mmlcS< ff£j5jc;£*vr 
V>^) 0 @^tt^»517a^j»«S:72^ — ^, #«ft5 
16O^S§r0. 15mmk L/c 0 * tc®lJj fa^T ^f-v ^ ^°51 
5(^qi^MSr0.2mm^»<S:^:b^:o ^^f> 
^ 3— ?5Q2kRmmtt01b=.T*f* *y7'5\5RTfmj£ 
^^^5170^ft*OJ¥^^fe : t 52 o^l.8mmW 

**^»S!OrE~^S:«ril-C#*:a *^—^520 
O#^516OU~Wt@^0. lAOffigfcSrilSbfck £<D& 
±&T<0 h^^^m&\^tc^^m2 4\C7jk^t 0 m2 4(D 

5*1^ ^520Srioo«FMiStt«E»«. 
^50lO#jn (^7y^) ^«^ttaSrW^<fco ^^>*S 
m> #®«^50ltc#jn ttB»fe*t-f, a 

(SlJfitW 2 2 ) 5 , 7, 9«U^^^y 

-htl*tt*^K8i (ff*6. 5mm) Srf^ftLfco 
*IIl*ftfe K-t^ftO^ (Rrnax^ 
V^tltl0jum*«) Sr-tn-?*tfflV^£il^H:ieftW2 




(17) 



KBfcS (f^0.5mm) SrfPSSU tt*^^7=¥t 

SrfE«U ffMBLfco *:OilS*. HJ£#J 10 
2 1, 2 2fctt^T*— *t£*6tt(fe5>ofc 0 

[0 0 6 3] (HJ£0i] 2 3 ) JlJ£#iJ 2 ©^ffc«t& : 93. 5 

— XttffiL fga p n£ : V n?A130. |&#f£^1.8X10 lo Pa 
(18X10 4 kg/cm 2 ) ) : 6. 24fiSg&. AXJtXTT V 

^/ h&JD«iL^:n— /V64,640Pfl^ftjf&UXJBE5£L. i¥ 

VKOTtSa (25<C) , 1989.5kA/m (25k0e) X*« 
U # tnfc(BH)max = 30. 2kJ/m 3 (3. 8MG0e) "Cfc 9 
, ««d:5. 3Mg/ra 3 (g/cra 3 ) Tfcofc 0 tfcfCffilfBv'— 
ht^^> K«««rJflV^EI2 SOttizfrift^T^-V' $/X£r 

t5o 122 5 (a) te^e— ^54OSr_bOa*>fe^fc0T-fe 30 

125 (b) ttS|2 5 (a) OE-E»*:«»rEEI 
tt^537fcSr«x.fcB36^-545fc % ftlfB^— h#t^>-K$£ 

5o ^T^r^r iy ^535 t^f^-T5#^^539(Da5^^^ 
IlI^^t-ftoT#F B ^Xffi^l2@*®^$tbrV> 
5o ^~^540"Ctt. @^<R^537, lAlfrft^T 2/ 
X535, #tttt^539 a tt^ft^T^ s/X5352fct*HJe 
■7-tt^5370ff*^tfeO-&W- t 5 «o£:2. lmmfc V^5»£ 40 

m&&nx- zz>t\<^o htiZo **5^~^54o 

SriSfe, ^€~^540<OIEtlltO|?.aa^539<0^^ ^7 

^a^539^« J5g-T5^>— K85©/^ 50 
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m *U.6X10 lo Pa (16X10 4 kg/cm 2 ) 

— XttSSO^ ^7C130 (l^5*tt*1.6X10 lo Pa (16X10 
4 kg/cm 2 ) ) , V^7A230 («9IM4*2. 8X 10 lo Pa (3 
0X10 4 kg/cm 2 ) ) , *'*J7B230 (HK9M4*3. 7 X 10 10 
Pa (38X10 4 kg/cra 2 ) ) , ffiMlO (fif«M4*2. 1 X 1 
0 lo Pa (21X10 4 kg/cin 2 ) ) , V^7A422 (^#tt^ 
1.8X10 lo Pa (18X10 4 kg/cm 2 ) ) , ^7C400 (&£ 
PM£^1.7X10 lo Pa (l7X10 4 kg/cm 2 ) ) , V H7A54 
0 0S$5W*^1.6X10 lo Pa (16X10 4 kg/cm 2 ) ) , XYD 
AR RC-210 0S&#t£^1.6X10 lo Pa (16. 2X10 4 kg/ 
era 2 ) ) , *fcttXYDAR G-43C (Jfflt5M4*l. 6 X 10 1 0 
Pa (16. lX10 4 kg/cm 2 ) ) &mfbftZ>o *>**K % 

gW2.2X10 ll Pa (220X10 4 kg/c 
m 2 ) ) , #y 7x^l/ytyl/77>f K»ffi^9. 8X 10 9 
Pa (10X10 4 kg/cra 2 ) ) gft-CfcSo ^^-^5405:01^ 

<DjH8fl£S539K:B:* 7 y * (lin) tt*£*i\ «m 

[0 0 6 4] (3£J£#!I 24) (§1 2 6 ( a ) \tt&W<D £ 
fe^^iJO^JfeMO^— ^560§r^L, H32 6 (b) HcBI 
2 6 (a) COF -F|S^^WrSiaXfc3o ^560X 
ttHJfc09l 6 tfcJ?*0. 5mmOC/- htt^^ K 

L> El(E«l553*to9l2iE«bTEHET-550Sr«*bfco 

^550i: i=.T =¥ ^ ^555 LT^StcgSS $ tb/c@*^ 
«fcS557, 558i:^^ ^ 63UTiaa$tb*CV^5o ^e-^560 
-Ctt#i»556^@3e^-tt^557 f 5580ta^f^](C#[H] 

560T*^^^ 5/ ^ 3 — ^ 552 fc #^^^551 i: >^5 
55^T^@^^m>557 (558) (D^%^<Dm^^ t 56 o 
R0mmtV^»$T*)^ ^ fcO 2 3 <D^~^520^r 

[0 0 6 5] (BJS01J2 5) [22 7 (a) tt**H©S 

fe*cS'J<^IIJ£fi?il<0^e— ^580§r^U 12 2 7 (b) &m 

2 7 (a) OG-G<6^a»fffiBI"Ca>5o ^E— *580"C 
tt, Hifi«l 6T?ff8Lft(S*0.5mmO^ 
m^E* K ta -^ _> -V^^iT*?feV^-C?^AS;b^l^-iS®^578 
SrSfi«ttft:ja<0^3/^3— ^577JC@*U 0^fft573^ 
t>t)^ia«LTlIIteT-570^^^tLTV^5o ^T^r-y 
^r574^^^^#m^578^^^0te^f^tC^o 

-C«WIBBI•Cffirtl2ffi»»aslfi*i^TV^5 0 *fc. 
^&578 i: ^T^f ^ 5/ X574§r^ LT@S:T-^^^#572 a 
fcttfaMmZtlT^Zo B*^«S572B:. #^5572 a 
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33 



34 



^{WlFB572c i:i»b*a o #35572 a OJgffi572aa 

fc^j&576<Oj£®576a £ zk^ffiSr^/S LTV>£ 0 

^—*580<D^;y^ 3—^577, JM8£ 
8^5578, niT^^ 5/^574, &T>*@^^n£572 a <DW 

fcBI2 3<Z)^e— *520t l£l£P)^<£>^— ^i4te*M#fc*t 

/Co 

[0 0 6 6] (HJS01J2 6) 1212 8 (a) ft#«lflOS 
b\^l<0mMm<0^r— ^600§r^b-C*5t), El 8 ( b ) 10 
ttEI8 (a) <7>H-H»^ffi»fS5H-e&5o ^r— ^600 
tt H SS^ttO^i/^ 3 — ^597 CD^ffilC, Htfi09l6-C 
fPSJUfcff*0.5mmO^— h^^V K»^Sr ^ 
WcjTtjft*, ^j*LfcJHK«;&598S:B*U (h]|5$45 
93^fc>»9 l-EHU #fj&bfc0fc^59Ot, 
3e j F-«SO»592i:«s, 3LT=¥^s/^59l§r^LT*ffPliE 

tiT^^o £fc, rtffl!KO@^«^592fctt:SiJffO^MB!l 
OB^HfcS594§rlS:tf\ B^«^592, 594SrSE-&U 20 
T@^595£^£L/C 0 B^«SOiSDH592a 
596(OjSBB596a TK^PffiSr^JftUXV^So -=e— * 

600T&I2J2 7 CD^e— ^580 £: J51£Ir)^<£>^— ^ttiE^t 

T =¥ * s/ ^591 Sr» < jg^a-r s r t 3 Q 

[0067] iLm&^fa^r** y^&m^zmmx 

PS, XWB^«^o«i*ie[ifc»Jta»*^ffio-&W-S: 



£T£ b< te4.0~ 5.6M g/m 3 (g/cm 3 ) , ± 9 
*f£L< tt4.2— 5.6M g/m 3 (g/cm 3 ) , «r(C»*L< 
&4.5— 5. 6M g/m 3 (g/cm 3 ) iCf^i" £ ^ £ t£ <fc «9 ft 

[0 0 6 8] 2 7-33, lt«09 9)^5 0# 

ny/^y K»c ± y> tii^ftf&m&JjS. 7 X 10 8 Pa (5. 8 
l^/cm 2 ) "C, ^g30mm, ^S25mm, il^30mm(^ 

Sffl-C#»«#»«l. 2MA/n (15k0e) ~C 

SffiSSet^S^S^^ (Bo, max) £r*£>fCo n*L 
^»S*^5l^f 0 fcfc, (Bo, max) 

^(ci^p D prtco^^^/jN^<7it)s rtsxtms 

*#t5ift«»8:E* tfc 3>^««^ K«5© (B 
o,max) ^iS<7it), #HNdFeB^©*E^t/c 
«^^*t«V^ (Bo, max) *S#fetL*lo 

[0 0 6 9] 

[^5] 





3 >/*9 > H 
h) 


i dcT&a 


Bo, max 
(X) 


XP)S (Mm) 






m&rnz 7 


steei 4 


SO. z 


93. 6 


<1D 


<10 




J±*8«3 


SO. z 


89. 0 


<10 


<10 


nv&mz s 




SO. 2 


94. 0 


<10 


<10 


3Stt«2 9 


5SS*«6 


>0. 2 


90. 3 


>I5 


>ts 


X%«|3 0 




SO. 2 


99. 7 


<I0 


<10 


»«« 3 1 


*««8 


>0. 2 


96. 1 


>1S 


>15 


saw 3 2 


3IS61H9 


SO. 2 


100 


<I0 


<10 


3 3 


**6« 1 0 


>0. 2 


96. 2 


>15 


>IS 



[0070] ^icpfije$n/iv^*s N \s}mm<D$?-MM3S(D 

«filtt»*U<tt2~100lS, i9»*L<»i4~16«i 
[0 0 7 1] **9!0«S*tt* v K«^OB«*M4, riS 



50 



[0 0 7 2] 

^tfc^T*at4<0^»/£ (Sm, La) -T-N^^ 
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fcfcfcJt^-CJMtttOftiffc (Sm, La) - 
T-N9fi<**tt«5»*i, R* -T' -BS«*ttt 

** v K«5ffl O SSttfg = * V K 5 w t #"C 

[1212] **S©3>/<^ KOfESSKfflv^JffcB^B 
(a) ^.^Sfe^S (b) §r^-rs$|5»rffiEl-CfoSo 
[1213] 12 3 (a) B@2 (b) ©^?vl/> If— &JL 
A>b^*:Bn?fcl9, 1213 (b) ttES^fC^Snfcflt 
9JS:*-t"BI - C*> 0 , 1213 (c) \Xs*yyjv-7\/—V<nm 

[1214] */J^Srje«Si-S**BI-C*>S» 

[1215 ] # n— ^H&^fi©— MSr^-rSSBBr 20 

[i2i 6 ] *B£t£f-;s»3r-r l a ^#*##tt©-0!i§:*w- 

[SI 7 ] ^BliS«(BK*fcX»Si- L a 1^*ft#c#te©-0iJ 

[El 8 ] **&»TJ«fc«l9tt J F-Sr*aEa!«T-HtM*T?« 
ftfc?I (a) % auqfspfcflttim^&jfeaiESlW^W 
«ttt-C»»U*:*K (b) ElX-fcSo 

[1219] *^BJ©^t^^*03S«t^^t©^<Sr 
Ift^-rS^E! (a) , RTJtik&m<Z>&^ffi3ZV , &&t 30 
J©*fc«0H«*»lM-*-««*H (b) -CfcSo 

[121 1 0 ] HF&mn-vir*. y Y B-/PSrJMfcUfcS«o 

[1211 l] *^©ftgtl$ft-^^i/ h o — /v$r^-r^r 
E12|-Cfc5 0 

[1211 2] *3BW©3EUitt«>V^-*!/ hP- /uSr^Wf 

(a) , CI850MIO-HR*V 
KWBfcafti&AriKlfrfr (b) , ->+7 h±U:#IIlUfc 
i/-HR#yK«5l:ifUfcjM' (c) 40 
[1211 3] aMBfJKDJEKH&o^*:/ l-D-;v^Tti 
ffiEK-ifcSo * 
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[1211 4] #36W©MU:f&©^*s' Yv—J^TF-fWi 

[015] ^^©Xdftb,©^ ^ s' h o —jv&m U 
iffi#*S^tt*|6H-3*LTffl^UTV>5*ir^ (a) % 

Bfc»IB8r»J*L.fc*§'. <b) 

[Hi 6] ^m<om^m<o— m%:^-tmujEmm 

(a). (a) -<Ommi>>hJL1tBl (b) T?fc5„ 

[1211 7] *^PJ<7?lElte1SSr«j5e;i-^[Hll5^©*S5S*: 

[1211 8] *|§M<DlHlteBIS:fl|fi£-t-5#^«5©^**S 
AtWK««J5fcSr*-*-»aB|-C*>5, (a) fiMZBUft 
#¥*Tfc»£\ (b) tt«ffB8S#as«#L--C^5» 

(c) ttfcffBtt^aMBttLa^offlBLT^aai 

(d) tt«^B^ai-sSB^*sffliwo»&"ca> 

[El 1 9 ] *»W©ffiOISME«ar*-r5f8i5»ffiHT?*) 
9, (a) T^iS'-D-^I, (b) Stf (c) tt*tt 

[[212 0] *^W©35i!i<&Olel^«IS:*-rSSB»f®EI 

(a) , (a) (OB-Bm&nmwBi (b) -efc^ 0 

[1212 l] *&W<nmfflL<OYj\s# bfflfcftb<om&<n ^ 
— 0iJ§r*-TI2|-r-fc5„ 
[El 2 2] *«^©IS«-ffiOlH]<E«ISr^i-®SB»fSEI 

(a) N (a) ©C-Ci»S5«»fffi0 (b) T?fc5o 
[EI2 3] *«W©JU-ffi,©IHe«ISr*i-El (a) , 
(a) ©D-D^^WffiEl (b) „ RW&GOmm^ 

?~ >-Sr^i-EI (c) -Cfc5, 

[ei 2 4 ] *^p^©[a$s«i© h/p^ tastafcfc t<Dmm<D 

[025] *«9§©Mtete©[3te*iS£:^-ri2l < a > * 

(a) ©E-E|*$c«»rffiE (b) -C*>«. 

[EI2 6] a|c38W©3E»!:flfeoia(E«S:5%i-H (a) , 

(a) ©F-F^ffiWf®EI (b) T?<Jb3. 

[El 2 7] *5SW©JEH:«b©|g(E«Sr5%-rBI (a) , 

(a) ©G-G^W»fffiEI (b) -CS)5 0 

[E12 8] &&W<DWlZ-i&<D®Um&?F-tm (a) , 

(a) <oH-nm^mmm (b) -c-fc£o 

[*$H§-©Sft9U 

1 ^<UyK 2 ^^Ui- 81 v^yhn- 

;k 210 nHem, 
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